Up-regulation of substance P and NMDA receptor mRNA in dorsal horn and preganglionic sympathetic neurons during adjuvant-induced noxious stimulation in rats.
Substance P (SP) and glutamate-containing terminals are found in the dorsal horn and preganglionic sympathetic neurons (PSNs) in the intermedio-lateral nucleus of the spinal cord. SP receptor (SPR) and N-methyl-D-aspartate type glutamate receptor (NMDAR) were also recognized in portions of the dorsal horn and PSNs. Primary sensory nerve fibers containing SP and glutamate terminated around PSNs, or partly on PSNs directly as well as on dorsal horn neurons (DHNs). The present study was performed to investigate the changes in SPR and NMDAR mRNA expressions during nociception in rats. Upon the injection of complete Freund's adjuvant (CFA) into the front paw, edema and hyperalgesia occurred immediately, with the difference in latency score between injected and non-injected paws continuing to day 10. The up-regulation of SPR and NMDAR mRNAs in DHNs and PSNs was recognized using in situ hybridization and northern blot techniques. CFA injection increased SPR mRNA expression in PSNs at days 1 and 4, and NMDAR mRNA expression at days 1, 4 and 7. At day 14, the mRNA expression of both receptors decreased to the control level. These changes in the amount of receptor mRNAs in DHNs and PSNs may cause hyperalgesia and sympathetically mediated pain.